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ABSTRACT: 

PROBLEM TO BE SOLVED: To make it possible to uniformly 
apply good laser 

oscillation characteristics on a substrate wafer surface, 
by specifying the 

thickness of the substrate on which an active layer of 
quantum well structure 

held between nitride semiconductor clad layers and/or guide 
layers and 

consisting of a indium and gallium contained nitride 
semiconductor . 



SOLUTION: A sapphire substrate 1 of 50 to 180 μm in 
thickness is disposed on 

a heating element within a predetermined growth furnace. A 
GaN buffer layer, 

an Si doped n-GaN type contact layer, an Si doped n-AlGaN 
clad layer and an Si 

doped n-GaN guide layer 5 are sequentially grown on the 
sapphire substrate 1. _ ^ 

Next, an I nGaN guantum ^vell layer 14, an InGaN barrier ^ X 

layer 15 ahd an InGaN — . 

quantum well layer 14 are sequentially grown, whereby an 
active layer 6 of 
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multiple quantum well structure is formed. Further, an 
AlGaN evaporation 
protective layer 7 is grown. 
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±-r*fcV>d*|jSa«**. #4 Hl2 5fc2 8fc 

(4. ni;77Fl24fcpi;77 Hig293&^^n 
mtft IE?L^#-M^#PtgjS^1±;i2 6^1 
fcHdHjS* 1 *** 8 , »t^>f h'®25i:2 
8 Srt§^=5r< ti>LE D«^Wtt*«^& < JBftlJ-& i t 
lift\,WX\ fM m2 5t 2 8{43:<Ti>}f*>3:^. 
[0038] JH-fi^#F«3BSttiB 2 6 I 
no. 2 G ao. sNST-#F;S{4. ^H*f5ft*»fttcCtX 
*<9*Hl££l&S£^fi{f 4 < . Lfcv^&£ 
J4g^#FiI2 60 I n»&**« < U ffl< LfcH» 
^•{4S^#F^ 2 6 O I n < . 4 fcg^ 

#F/i 26 <4. I n Ga N 3 JESSIfc fcS0i«C«l«)7C« £ 

[ 0 0 3 9 ] &jc. 124 *imLX±S3lto0V*?J*Jlk 



( 6 ) 1f m^f- 10-303505 

1 0 

•&&*LTV^&3&«. GaNSie*^>'irA')i* , CS4 
jft*H?T**Uf J: < . MBEft ( 4H4*xtr* dfd'-WU 
j&ftffi) ^>HDVPE </vf F9-f Ytmf&SMi) 

[0040] £-f9&m^*>tiX^t:cm£3mbLX 

n\MZW3 o ovm&jLxmm^j y+xh&v? 
r 4 rmm.(nm^^m lx . mzioou mw? r 

10 >f TW&.2 1 i: Lfc. gg^T. BrSg^jSJOTl^JWfc* 

±w»«**ufe, ms^yr^i rmm2 i±tz. tmg 

kNHsilHiKcfflV^T. Bg«iag6 0 0 < CTGaN>s* 
•y7r!22S:35n m^«$Hi:S . 
[0041] ftfcl&JKBK* 1 05 0X:*T'±#$-t*- 
T. TMGfcNHs. &t^S i H 4 ^/gfitCffl^T. 1?^ 
3//mWS i h*-7n-GaNnl3y;^ h®2 3$- 

{41 0 5 0*CC044-C/S$0. 3^rnCOS i H-/n - 
Alo.iGai. 9 NnI^57 HJl24tjRilf*. »*t 
20 T. TMA^J^Pf^l^UT. ^^JKt4 1 0 5 0X:<0 
4*T'JP§0. 0 5^m<0Sih'-rn-GaN^K 
Jf2 5$-^ft-r^». 

[0042] J&HiSJ££ 8 0 0*CtTtf . TMG 

tNHa. SX/TM I ^JKfftffll^T . J¥$3nm<7)I 
n o. 2 G a o . 8 N fi^Fii^ ^> ^ & S-^^FISiiVg 
14®2 6£fl*r&. ^^iinTMGkTMAtN 
HsS-IBWCffl^T. JfcHiS£<48 0 OtO^tS? 
1 Onm<7)Alo.2Gao.8N^|{&jhiS2 7S:^ft-r 

30 [ 0 0 4 3 ] <fc£. 10 5 OiC^±# L 

T. TMGtNHs. 2W/Cp2Mg^/|l^Kcffll^T. J? 
$0. 05/im«MgH-7p-GaN^ 
l&H-r*. $&£^tTTMA£JSm£flu£. ^fflg 
{41 OSO^CO^iTifSO. 3/itn«Mgf ( -7"p- 
A lo.iGao. 9 Npl??5'yKJl2 9£:)£JH-6. ^{f 
T. TMA$:^*^|^V^T. ^^{4 1 0 5 O'CO 
&&X'mZQ- 2/imMgH-7p-GaNpl3y 

40 [0044] «of^. ; o^/xyN— 800 x:ommxf 

[0045] ^{cM^o^hyy^^-r-fc 
>fx.y^-y^st*f5rfflv^-c. le Dm^r-im^^izm 

5gf)M^(C p-GaNpl3y^7 hjg?3 OtOift^M 
n-GaNnl3y^? h«2 3*<Sai^ ^T' 
x.yf-^2rfifa. 

[0046]*SUT. p-GaNpS?3^^^hii30 
^ifij{c--y ^k^*»fe«r« p Wmm3 1 SrffML. 

50 X./fV/W^ffiUn-GaNnlny^^M 



(7) 

1 1 

2 3 cymilZl'? >tT)\s$i -V2*frt>%Z, n IWt&3 
[0 04 7] ZCOTyxj^-Zmtcr^-yyizft 

X . SHbif U ? A^^«s^3tr >f F*?*5MW- 

[0 0 48] 0±«J:3fcUTfl*S*UfctffeLED* 
-?t±. jefrlWS 2 0 m AT, 5BKft*4 30nm-jt 10 
m*4mWkv^3«5l9«t* s »fe*ufe. 

<&9. *>x^\-»«t«it«fcJt3iaafcTfl6*l 5 0nm 

i 3 te*a5Wfc J: *) % I n G a Nfl^FvStt/l^ few 

14^2 6 I no. 2G ao. 8N4^#p^£7)Jigt 20 

£ 1 k LJ1J?£ 3 n m k L?t 2 JfJil±<0^fia^# 
FMSfiiSttJHTfcJ:<* «^#F*o*Jffc4«ltWfc 

[0050] ifc*2at5WTtt. m-i^#Fflt5§*Stt 
mzeiiZmrhkoliZA 1 o.2Gao.8NmgReiJl2 7 

±# LT t fS(3K*LT t * d i k *|»<*fctf>Tib 
S.fot. ^#Fil 2 6 Srfilil-r & € 0>T**tfZ3!i 
!%|S&±®27kL-Cffl^^^k*>T#. fflWAII^ 

1 GaN37Ciga^GaN2rffl^Tt,J:V^ i 30 

fc, dto^F|B5±«2 7tcMg$-H-try^LTt J <t 

<. I^lip-GaN^ KI28^P-A 1 o.i 
Gao. 9NpI? 5 *y FJBJ2 9* > ^iE7L* i i£A$tV^< 
&Sk^ SMC. S7#FJf 2 6tf)I n 

ffl^^'/h$(,^|i^|Ijff±€2 7ZBfcL%:<X tft 
^#FJ12 6(±^L^^Jty>. #(^g%R5±il2 7$: 

[0051] 

[ fftw<^a« ] -t*B u?t «fc 5 \i^mmz t y -7 40 
4<ifc . ^-=5r < k t> >f yi/^/j* k // y vj±*^xsmm 

comZ£. 50^miJLhl 8 0umlXTbm<-t&Zb 
£ «t *) „ I n G a N ^^ r F a J«^"-S»|^(JOS«l^i!cilti kfl 



^KWl 0-303 50 5 
1 2 

Hf^WT»Jft«sk«rt-&i kfc«r«fc«>. II^xa- 
B5rtT^Hirfll£c0^^j&««ii.4>ii5t. dfifc.fc'J I n 
GaNfi^FJBOfcfclt* I nfflS^toWKSTS 

[0052] -£tf)|&tft. I n G a Nft^#F*SttJf 

T^as^«^-T%s3fia^SEfflA«ffiv^fb^y -7 a 
zk^mwis—m^t. mm*? ^-mfox-mM&tf 

[0Mwfsm^taBB] 

**<mmmx'h&. 

m3}m.<£tfvv&%&m#]s-<fm :: ?iz&^x. v 
xj\-<o*-mt m^t x-nmm&m^cojz* £ 

^-9-7 r -f rwmw.^^mmimty'yymx'ibh . 
[ 04 ] #&Hftoi& 2 ^atwfcfli*^m»«s3tefc^-f * 
- H^^^-rtBrffiiaT*) s . 

[ 11 5 ] 'J 7A^«cS:Il *t*«ffeLD 

^>8lfBSTfc&. 

[06] g^y«7A^^(*:$rfflUst^^)»feLE 
D(7)»rHiaTfc^. 

[07 ] ^^itclfta^n/c^*^^^ *>\~<rn& 

%.*±MLtzt*<?). mg.c»fc*)$:^-mx°fo$>. 

1 ^yr^rmm 

2 GaNA' 7 7Tl 

3 n-GaNni3y?;M 

4 n-Alo.iGao.9Nnl;7-/HJi 

5 n-GaN^Hi 

6 #fflS^#Ff§5£*S1£Jf 

7 A I o.2G ao.8N^HR6jtM 

8 p-GaN^FI 

9 p-A 1 0. 1 GaojNpI^7'y HJB 

10 p-GaNpfay;? hm 

1 1 pmmm 

1 2 nOffl^fii 

13 sio 2 $e<rsn 

14 1 n 0. 2 G a 0. 8 Nfi-T#F® 

15 I no. 05Gao.95Nf$^S 



( 8 ) ftffl^- 10-303505 

i 

imn [02] [04] 




O 50 pm 180pm 300 um 



1 2 
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